19F NMR study of the leucine-specific binding protein of Escherichia coli: mutagenesis and assignment of the 5-fluorotryptophan-labeled residues.
The Escherichia coli L-leucine receptor is an aqueous protein and the first component in the distinct transport pathway for hydrophobic amino acids. L-leucine binding induces a conformational change, which enables the receptor to dock to the membrane components. To investigate the ligand-induced conformational change and binding properties of this protein, we used (19)F NMR to probe the four tryptophan residues located in the two lobes of the protein. The four tryptophan residues were labeled with 5-fluorotryptophan and assigned by site-directed mutagenesis. The (19)F NMR spectra of the partially ligand free proteins show broadened peaks which sharpen when L-leucine is bound, showing that the labeled wild-type protein and mutants are functional. The titration of L-phenylalanine into the 5-fluorotryptophan labeled wild-type protein shows the presence of closed and open conformers. Urea-induced denaturation studies support the NMR results that the wild-type protein binds L-phenylalanine in a different manner to L-leucine. Our studies showed that the tryptophan to phenylalanine mutations on structural units linked to the binding pocket produce subtle changes in the environment of Trp18 located directly in the binding cleft.